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1 INTRODUCTION 

1.1 VRP Properties 

Drexel Chemical Company (Drexel) submitted a Voluntary Remediation Program (VRP) 

Application (which the EPD refers to as the Voluntary Investigation and Remediation Plan, (VIRP) 

in February 2011 (EPS, 2011).  In a letter dated April 28, 2011, the Georgia Environmental 

Protection Division (EPD) accepted Drexel as a participant into the VRP.  Pursuant to the 

conditions of the acceptance letter, this document is the Compliance Status Report (CSR) for the 

Drexel Site.  This CSR includes certification by the Professional Geologist (Kirk Kessler) specified 

in the VIRP.  Appendix A contains a monthly summary of hours invoiced since the last progress 

report and description of services provided. 

The Drexel facility is located at 120 Cape Road, Cordele, Crisp County, Georgia (Facility).  The 

Facility is a Pesticide Blending Facility, which is located approximately four miles east of 

downtown Cordele in a primarily agricultural and wooded area.  Figure 1 shows the location of 

the Drexel Facility on a topographic map.  The Drexel Facility (as originally accepted into the 

VRP) is approximately 6.89 acres, which consists of two parcels owned by Drexel.  With the 

Second Progress Report (EPS, 2012A), Drexel requested that other property bordering the facility 

and owned by Drexel be added to the VRP.  Additionally, on August 29, 2012 Drexel and CSX 

Transportation (CSX) submitted a request to include the CSX property bordering the facility to the 

north, to be added as an eligible property in the VRP.  In a letter dated December 5, 2012, the EPD 

accepted the CSX and additional Drexel parcels into the VRP.  For discussion purposes, these 

properties will be referred to as “Facility,” “CSX,” and “Drexel Additional Property” and are 

jointly referred to as the “Site.”  Figure 2 shows the locations of these properties on an aerial 

photograph. 

1.2 Site History 

In 1985 Drexel purchased the property from Gold Kist and purchased an adjacent 3 acre 

agricultural parcel south of the Gold Kist property, bringing the Facility to its current size of 6.89 

acres.  Gold Kist reportedly began fertilizer production in the early 1960’s and pesticide production 

followed thereafter.  Records and aerial photography indicate that by 1962 the facility consisted 

of a production building, office, rail spur, at least six subgrade surface impoundments, and a 235-

foot deep water well (PW-1) reportedly used for both potable water and industrial purposes.  Aerial 

photography indicates that by 1968 an additional production (liquid production) building, attached 

warehouse, and bulk storage tanks had been constructed.  By 1968 (see aerial photograph, Figure 

3), eight surface impoundments were located at the facility.  It is unknown exactly when and/or 

how the first four of the eight surface impoundments were removed from service, or exactly how 

any were closed out.  However, it appears from historical Georgia Environmental Protection 

Division (EPD) inspection reports that, of the eight noted in aerial photography, only four 
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remained in operation by 1982, and none remained in operation by March 1984.  It is believed the 

four western-most impoundments were filled with soil and graded in 1983 (USEPA, 1985).  Drexel 

purchased the Facility in 1985.  In 1986, Drexel constructed a 40,000 square foot warehouse 

(referred to as the Mill or New Warehouse) and attached production building over the location of 

the former (westernmost) surface impoundments.  For more information about the operational 

history, please see the Revised 3013 Site Assessment Report (EPS, 2008). 

Figure 4 shows the historical site features.  The facility is served by a side track rail spur, owned 

by CSX and leased to Drexel, and located on the northern part of the Facility within the Facility’s 

fence line.  A chain link fence surrounds the facility.  There were two on-site water supply wells, 

PW-1 and PW-2, which were used during most of the operational period of the facility.  These 

wells were taken offline in 2003 due to the detection of 1,2-dibromoethane (also referred to as 

ethylene dibromide, EDB) in the water.   

1.3 Media and Constituents of Interest 

The media of interest are soil and groundwater.  Numerous soil investigations have taken place at 

the Facility since 1984.  A wide variety of constituents have been detected in the soil, but the 

primary constituents of interest at the Facility are pesticides.  Drexel worked with the EPD to 

develop Risk Reduction Standards (RRSs) for the Site.  The methodology used to determine RRSs 

is presented in a technical memorandum to the EPD (EPS, 2010).  The RRSs were revised 

according to EPD’s comments in a letter dated December 2, 2010 and presented in the VIRP.  

These RRSs were approved by the EPD in a letter dated April 28, 2011.  The approved soil and 

groundwater RRSs are shown in Table 1 and Table 2, respectively.  The predominant constituents 

of interest in soil include EDB, chlordane, dimethoate, disulfoton, endosulfan II, endosulfan 

sulfate, ethyl benzene, methyl parathion, o-xylene, and toxaphene. 

Groundwater monitoring began in 2005.  Analysis of water from the Drexel monitoring wells has 

indicated that the only constituent that exceeds the Residential RRS is EDB.  The groundwater 

potentiometric surface from February 2014 is shown on Figure 5.  According to the VRP 

regulations, the Point of Exposure (POE) for groundwater is the nearest of the following: the 

closest existing downgradient drinking water well, the likely nearest future downgradient drinking 

water well, or at a hypothetical point of exposure 1000 feet downgradient of the plume edge.  The 

closest downgradient water well is Well D1, which is approximately 450 feet southeast of the Site’s 

fence line.  Thus, this well will serve as the Point of Exposure.  Drexel purchased additional 

property to the south and east of the facility in 2009, which includes this well.  The well is currently 

being used by the facility as a non-potable water source.  

                                                 
1 Note, at the time of the VIRP submission it was thought that groundwater flow was to the south and that well PW-

Aiken was the closest down-gradient well.  Continued sampling events indicated that the groundwater flow is in a 

south-easterly direction making Well D the closest down-gradient well. 
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1.4 Activities Conducted under the VRP 

Since the Site was accepted into the VRP in 2011, Drexel has completed the following major 

activities: 

• Submitted nine semi-annual progress reports 

• Abandoned two unused production wells (PW-1 and PW-2) in August 2012 

• Installed two monitoring wells 

o BW-5 installed east of the facility to aid in horizontal delineation in groundwater in 

January 2013 

o BW-6 installed with multi-level sampling ports for vertical delineation in the area of 

highest concentrations in 2013 

• Conducted six groundwater sampling events 

• Conducted multiple soil investigations for chemical and geotechnical testing 

• Completed soil remediation (Phase 1) of four former surface impoundments (see Section 

5) 

• Completed soil remediation (Phase 2) along the former railcar unloading area and drainage 

swale (see Section 6) 

• Installed a groundwater pump-and-treat system (Phase 3) and began groundwater 

monitoring (Section 7) 

• Developed a draft environmental covenant (see Section 8). 

1.5 Compliance 

Shallow soils (from 0-15 ft below the surface, (bgs)) are in compliance with Residential RRS.  

Additionally, the deep soils (deeper than 15 ft) for all constituents except EDB are in compliance 

with Residential RRSs.  EDB in deep soils are in compliance with the direct-contact Residential 

RRS for EDB, but not for the leaching-based RRS.  Although the soils meet the Residential RRSs, 

Drexel is certifying the soils to Type 5 due to the use of area averaging and the presence of EDB 

in the deep soils above the leaching criterion.  Groundwater is in compliance with Residential 

RRSs with controls (groundwater pump-and-treat and environmental covenant).  Due to the use of 

the controls, Drexel is certifying groundwater to Type 5.   
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2 CONCEPTUAL SITE MODEL 

2.1 Introduction 

The conceptual site model (CSM) is intended to establish a common knowledge base about the 

Site (which includes all the VRP properties) and its environmental condition, to facilitate the 

development of basic remedial action objectives, and to allow an informed decision regarding 

possible remedial action measures.  This section describes the surface and subsurface features at 

the Site and discusses the potential receptors and exposure pathways.  Section 3 discusses the 

extent of contamination at the Site prior to remedial action. 

2.2 Ground Surface Features 

The majority of the Facility is flat (0-2% slopes) with a small rise in elevation on the southeast 

part of the Facility.  Drainage features on the Site are indicated on Figure 6.  Drainage in the 

surrounding area, the majority of which is in agricultural use, is primarily to the east, parallel to 

the CSX rail line along two drainage features, one on each side of the tracks.  The north drainage 

ditch is about 40 feet (ft) wide, and has generally wet soils with areas of standing water.  The south 

drainage is a shallower swale that is also about 40 ft wide, but has generally dry soils.  The railroad 

manages vegetation along its operating corridor using intermittent applications of herbicides.  

During wet periods, surface water in the south swale flows to the northeast until it reaches a culvert 

beneath the rail line approximately 800 ft to the east of the Drexel Facility where it runs under a 

small culvert and joins with the north ditch.  The north ditch continues to flow in a southeasterly 

direction to join with other intermittent stream flowing from the forested area to the north, at which 

point it turns south through a box culvert under the rail line approximately 3,000 ft to the east of 

the Drexel Facility.  The ditch continues in a southeasterly direction and merges with several other 

drainage features to become Deep Creek.  

The drainage swale that runs along the southern side of the rail is predominantly a dry ditch except 

during rainfall events (Photograph 1).  In contrast, the swale along the north side of the rail line 

becomes comingled with an intermittent stream and wetlands feature eastward of the Facility.  The 

National Wetlands Inventory classifies this area as a “freshwater forested/shrub wetland.”  The 

intermittent stream is a part of this low relief wetland and is not a discrete, incised channel.  

Photograph 2 shows where the intermittent stream flows underneath the rail line (approximately 

3,000 ft east of the Facility).  Irrigation ponds are common in the area and there is one located 

approximately 100 ft to the north of the Facility and another is located just under 450 ft to the east 

of the Facility.   
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Photograph 1 Drainage Swale on Southern Side of Rail Line 

(Facility is on the left; photograph taken facing northwest) 
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Photograph 2  Intermittent Stream on the North Side of the Rail Line East of the Facility 

(photograph taken facing west-northwest back toward the Facility) 

The majority of the facility is covered with a concrete apron.  A concrete culvert runs underneath 

the Liquid Production building to the northeast corner of the Facility.  Drexel operates under a 

National Pollution Discharge Elimination System (NPDES) permit to discharge stormwater runoff 

at multiple permitted discharge locations.  The locations of the outfalls are shown on Figure 6.   

Drexel’s NPDES permit authorizes discharge non-contact cooling water or other permitted process 

water through Outfall 001, which is located on the north side of the facility and travels to S01 on 

the northeast side of the facility.  Drexel submitted a permit renewal application in 2015 to include 

discharges from the pump-and-treat system. 
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2.3 Subsurface Features 

2.3.1 Geological Setting 

2.3.1.1 Regional Geological Setting 

Crisp County is located on the western flank of the Coastal Plain Physiographic Province.  This 

province is bounded to the north by the Fall Line separating the Coastal Plain and Piedmont 

Physiographic Provinces.  The coastal plain contains unconsolidated sediments (sands, silts and 

clays) and consolidated sediments (cemented sands and limestones) dating from Late Cretaceous 

to Recent age.  These sedimentary sequences crop out at progressively younger ages away from 

the Fall Line to the Atlantic coast.  The sedimentary formations dip gently to the south-southeast 

while thickening in the downdip direction forming wedge-shaped stratigraphic layers (Wait, 1960). 

The Coastal Plain Physiographic Province in Crisp County is further divided into three districts.  

The Fall Line Hills District is exposed in the northwestern portion of the county.  The central-

southwestern portion of the county contains the Dougherty Plain District, a northeast-trending, 

wedge-shaped feature characterized by gently rolling low land.  The Tifton District occurs in 

eastern Crisp County characterized by well-developed dendritic drainage patterns.  The Tifton 

District slopes in elevation from 480 ft above mean sea level (amsl) in the north to 150 ft amsl in 

the southeast (Clarke and Zisa, 1976).  The city of Cordele is located along the boundary between 

the Fall Line Hills and Tifton Districts. 

The Ocala Limestone of upper Eocene age crops out along the western margin of the county and 

dips to the south-southeast, underlying the Flint River Formation.  The Oligocene-age Flint River 

Formation is exposed from the western portion of the county to a line (north-south) approximately 

immediately west of Cordele.  The Flint River Formation is also described in the scientific 

literature as the Suwannee Limestone and residuum.  The Flint River Formation underlies the 

younger Hawthorne Formation of Miocene age from Cordele to the eastern margin of the county 

(Figure 7).  The Hawthorne Formation is also described in the scientific literature as 

undifferentiated Neogene sediments.  Chemical weathering of underlying rocks (especially 

limestones) creates a thick mantle of sandy clay or residuum.  This residuum may be 50 ft or more 

in thickness. 

The Hawthorne Formation is a pale to dark green phosphatic sandy clay with lesser amounts of 

sand and sandy limestone.  The Flint River Formation is a siliceous limestone, sandy limestone 

and recrystalized limestone.  The Ocala Limestone is a white to yellowish-white pure fossiliferous 

limestone.  The Ocala thickens up to 130 ft in the southeastern corner of the county.  Beneath the 

Ocala Limestone exists the Claiborne Group, a sandy limestone and sand with some clay beds.  

The Claiborne Group is 120 ft thick in the northwest portion of the county, thickening to 320 ft in 

the southeastern portion of the county.  Underlying the Claiborne is the Wilcox Group, a gray 

sandy clay and fine sand.  The Wilcox Group is nearly uniform in thickness within the county, 

varying from 120 to 140 ft. 
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2.3.1.2 Site Geology – Residuum (overburden) 

Numerous soil borings have been advanced across the Site (see Appendix B for more information 

about the different site investigations conducted since 1984).  Boring logs from soil borings 

conducted since 2005 are presented in Appendix F of the VIRP.  Similarly, well construction 

diagrams for wells constructed from 2005 - 2012 are presented in Appendix G of the VIRP and 

the wells constructed in 2013 are presented in Appendix C of the 5th Progress Report (EPS, 2013).  

Hydrologic cross-sections are shown on Figure 8A and 8B. 

The investigations revealed that beneath the topsoil layer, residuum is characterized by a 

predominantly clay soil texture with pockets of coarser-grained soil.  Soil density and clay content 

increase with depth, with gradational changes in texture beginning at approximately 60-70 ft bgs 

to a weathered rock (limestone) condition.  As the degree of weathering decreases with further 

depth, the weathered rock transitions into competent limestone around 100 ft bgs or more. 

2.3.2 Hydrogeological Setting 

2.3.2.1 Regional Hydrogeological Setting 

The Hawthorne and Flint River Formations supply modest yield of water to dug and shallow wells 

drilled in the eastern half of the county.  These formations are not significant in terms of a regional 

water supply, and are considered as a semi-confining unit to the underlying Floridian aquifer 

(Ocala Limestone).  The clay layer of chemically-weathered residuum of the Ocala is laterally 

continuous and of substantial thickness in places to create a hydraulic barrier to vertical flow of 

water, causing perched groundwater conditions. 

The Ocala is the uppermost regional water supply of significant yield potential.  In the area of the 

Site, water supply wells may yield up to 400 to 500 gallons per minute (gpm).  Structure contour 

and isopach maps of the Ocala limestone in northeastern Crisp County show the top of the unit 

occurs as an approximate elevation of 290 ft amsl and the base at about 60 ft amsl (Arora, 1984).  

The depth to water in the Ocala varies across the county and may be as much as 150 ft bgs in 

eastern Crisp County. 

The Claiborne Group is the principal regional water supply, capable of yields of 1200 gpm.  The 

four City of Cordele water supply wells obtain their supply primarily from the Claiborne and to a 

lesser extent the underlying Wilcox Group (well numbers 1 and 2 were previously 

decommissioned; presently the city is served by well numbers 3, 4, 5, and 6).  These water supply 

wells are dispersed and as far as three miles east of the city in the direction of the Drexel Facility.  

The nearest of the city water supply wells (well number 6) is approximately 4,000 ft northwest of 

the Facility; well number 6 is cased to a depth of 364 ft bgs with multiple screened intervals 

extending to a total depth of 600 ft bgs.  Structure contour and isopach maps of the Claiborne 

Group in northeastern Crisp County show the top of the unit occurs as an approximate elevation 

of 40 to 80 ft amsl and the base at about 245 to 280 ft below mean sea level (bmsl) (Arora, 1984).   

Based upon a regional hydrologic study of the aquifer (Hydrologic Atlas 22), the groundwater 

flow direction is to the east-southeast (Peck et al., 1999).   
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2.3.2.2 Site Hydrogeology:  Perched Water in Residuum 

As mentioned above, perched groundwater conditions are often found in the residuum of the Ocala.  

Fifteen shallow perched water zone monitoring wells and one deeper perched water zone well 

offset were installed during the Peachtree Environmental Inc. (Peachtree) Compliance Status 

Report investigation (Peachtree, 1999 and 2001).  Water was reported to occur in each of the well 

installations, although the depth-to-water varied greatly from 1.3 ft below top of casing to as much 

as 35.4 ft below top of casing.  At the well cluster location (MW-15), the depth-to-water varied 

from 3.3 ft below top of casing in the shallow well to 27.2 ft below top of casing in the deeper 

overburden well.  In 2004, GeoSyntec Consultants (GeoSyntec) advanced 19 soil borings and 

direct-push well points (at some locations in excess of 40 ft bgs) across the Site to better understand 

the Site hydrogeology of the overburden; groundwater was not encountered in any of these borings 

or well points.  Based on this, GeoSyntec concluded at that time that the shallow groundwater is 

either a localized perched water table condition, or the soils have such low permeabilities in places 

that water is extremely slow to release from the formation into the borehole/well point.  Subsequent 

studies performed during the RCRA 3013 site assessment (EPS, 2008) proved the hypothesis that 

the water in the overburden (i.e., subsurface soils overlying the bedrock) is perched water (further 

detail is provided in Appendix E of the VIRP).   

2.3.2.3 Site Hydrogeology:  Ocala Limestone Aquifer 

The Ocala Limestone underlies the overburden.  Two former water supply wells (PW-1 and -2) 

were installed within the Ocala.  PW-1 was approximately 235 ft deep while PW-2 was 

approximately 270 ft deep.  These former water supply wells were cased through the overburden 

(to prevent soil from collapsing into the well) and partially into the limestone (likely where the 

rock is loosely cemented and easily friable), and were open-hole installations to their termination 

depth.  These wells were abandoned in 2012.  Groundwater at the Site is encountered at 

approximately 150 ft bgs.    

In 2005 three groundwater wells were installed at and near the Site (see Figure 5).  Well BW-1 

was installed to a depth of 170 ft between Tank Farm #1 and the rail unloading area.  Well BW-2 

is 179 ft deep and is located at the southeastern corner of the Drexel Facility.  Well BW-3, which 

is 175 ft deep, is located just over 300 ft from the northwest corner of the Drexel Facility.  The 

first approximation of the potentiometric surface at the Site (based on these three wells) was 

presented in the RCRA 3013 Report (EPS, 2008).  The groundwater flow direction based on these 

wells was determined to be to the south-southeast.  Based on this direction of groundwater flow, a 

more ideally situated well downgradient from the area of greatest contamination was needed.  

Therefore, in 2010 another well (BW-4) was installed.  The total depth of the well is 180 ft and is 

located near the middle of the Drexel Facility’s southern fence line.  Groundwater depths from 

BW-1, BW-2, BW-3, and BW-4 were measured in August 2012, which indicated a groundwater 

flow direction with a more easterly component.  Thus, for the purposes of delineation, EPS 

installed two additional wells in 2013.  EPS installed BW-5 with a total well depth of 170 ft east 

of the Drexel Facility for horizontal delineation.  EPS installed BW-5 near former well PW-1 for 

vertical delineation.  BW-6 is a multi-level sampling well (specifically a FLUTeTM well) with 

sample ports screened at 180-190ft, 280-290ft, and 380-390ft.  The potentiometric surface from 

February 2014 is shown on Figure 5. 
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2.4 Chemical Fate and Transport 

2.4.1 Constituent of Concern 

The primary constituent of concern in groundwater (the only constituent that consistently exceeds 

its RRS) is EDB.  This section provides a description of the potential fate and transport 

mechanisms for EDB and an empirical model for its fate and transport at the Site. 

2.4.2 General Physical/Chemical Properties of EDB 

EDB is a low-molecular-weight (187.88 g/mol) halogenated hydrocarbon that is more dense than 

water (specific gravity of 2.172 at 25° C; Windholz, 1983).  The fate and transport of EDB through 

the overburden (soil) to the groundwater table depends on the soil adsorption properties and 

bioavailability for microbial degradation.  The log Koc (soil organic carbon/water partition 

coefficient) value for EDB is 1.45 (USEPA, 1998), which indicates that EDB has low to moderate 

soil adsorption and a high mobility in soil.  The vapor pressure is 11 mm Hg at 25° C (ATSDR, 

1992) and the dimensionless Henry’s Law Constant is 0.0133 (USEPA, 1998) indicating that EDB 

readily volatilizes from dry or moist surfaces.  Aerobic biodegradation of EDB in surface soil 

occurs readily (USEPA, 2004A) and EDB is moderately persistent in deeper soil with a 

representative half-life of 100 days (Extension Toxicology Network, 2004).  Anaerobic 

biodegradation and abiotic degradation in soil are limited (USEPA, 2004B).   

The fate and transport mechanisms of EDB in the groundwater include advection, dispersion, 

sorption to native organic matter, biodegradation, neutral hydrolysis, and non-biological reactions 

with sulfide.  Adsorption of EDB to suspended solids in the groundwater table is not expected 

based on its log Koc.  The range of retardation ratios (rate of movement of water divided by the 

rate of movement of EDB) that is expected from sorption of EDB to native organic carbon in 

aquifers is 1 to 4.1, which corresponds to fraction of organic carbon range of 0.01% to 1% 

(USEPA, 2008).  This indicates very little retardation due to sorption would be expected unless 

there is a significant amount of organic carbon (which is not characteristic of a limestone aquifer 

matrix).  EDB is resistant to abiotic hydrolysis, with a hydrolytic half-life ranging from 6 to 13.2 

years (USEPA, 2004A and 2004B).  However, at higher concentrations (above 0.2 mg/L), EDB 

can be abiotically transformed through a reaction with sulfide (USEPA, 2008).  The biodegradation 

half-life under anaerobic conditions (which is the state of the groundwater at the Site) is 15 to 50 

days (USEPA, 2006).  The range of first order rate constants for anaerobic degradation of EDB in 

aquifer sediments is 0.03 to 17 per year (USEPA, 2008).  Using these decay rates and the following 

reaction equation: 

Ct / Co = ekt,  where 

 Ct = concentration at some time t; use the RRS of 0.00009 mg/L 

 Co = initial concentration; use March 2013 result of 0.00042 mg/L from BW-1 

 k = first order rate constant; to be conservative, use 0.1 per year, 

the resulting time until the RRS is reached (using a conservative rate constant) is modeled to be 

15.4 years. 
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2.4.3 Empirical On-Site Model 

The empirical evidence indicates that the leaching of constituents to groundwater is either not 

occurring or is not significant.  The concentrations of constituents in the overburden decrease with 

depth.  The graphs below for three of the primary soil constituents of interest demonstrate this 

decreasing concentration with depth below the ground surface.  Despite the age of the facility (in 

operation since the 1960s) and the high concentrations seen in the overburden, only one constituent 

has been consistently detected above its RRS in groundwater.  And this constituent (EDB) has 

only been above its RRS consistently in three existing wells (BW-1, BW-5, and BW-6) and one 

abandoned well (PW-1) and at low concentrations.   
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The highest concentrations of toxaphene and o-xylene in soil (along with other constituents) occur 

in the 0-20 ft bgs range.  EDB is not detected at these shallow depths in soil, but is detected below 

20 ft bgs.  It is believed that the high concentrations of VOCs and pesticides in the 0-20 ft bgs 

range are causing matrix interferences during the analysis of EDB in these samples.  
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The model described below and shown on Figure 9 provides an explanation as to how EDB may 

be found in the groundwater when leaching is not a significant factor at the Site.  The groundwater 

aquifer, which is located in the limestone has very low concentrations of EDB.  Considerably 

higher concentrations of EDB have been reported in perched water found in the overburden.  

Samples of the perched water have been collected in the area of high soil contamination (DC-14N) 

and near this area (MW-15, MW-15D).  In 2000, a high concentration (3,200 µg/L) of EDB was 

found in perched water that was sampled while collecting a soil sample at location DC-14N.  

Nearby monitoring wells placed in the overburden (MW-15 and associated deeper overburden well 

MW-15D) had a concentration of 53 µg/L in 2000 and 80 µg/L in July of 20032.  During the same 

time period (2000-2003) PW-1 (which was located in the limestone aquifer downgradient of the 

area of high soil concentrations) had concentrations of <0.0021 to 0.21 µg/L.  Well BW-1 (located 

near DC-14N in the area of higher soil contamination) was constructed in 2005 in the limestone 

aquifer.  Concentrations in this well have ranged from non-detect to 0.42 µg/L. 

The former production wells had an open borehole construction in the limestone bedrock.  In 2005 

downhole geophysical logging was performed on PW-1 and PW-2 (see Appendix B for more 

information).  It was determined that the casings for these wells were not sealed.  It is likely that 

the contaminated perched water migrated downward through the overburden then migrated 

vertically downward through the unsealed casings of PW-1, resulting in the presence of 

constituents in the limestone aquifer. 

2.5 Potential Receptors and Exposure Pathways 

The Drexel plant is an isolated industrial facility that is set in a primarily agricultural area.  The 

facility is not connected to city water or city sewer.  The Facility is approximately 6.89 acres 

bounded on the west by Cape Road, to the north by a railroad, and to the south and east by private 

agricultural land.  All of the facility’s pesticide blending operations take place on the northern half 

of the Facility; the southern half was purchased for future expansion and is presently used primarily 

for employee and visitor parking.  A septic drain field is also present on the southern half of the 

Facility.  The Facility is completely enclosed with an 8-foot chain link fence.  

Drexel currently employs approximately 30-40 people at the Cordele facility.  Potable water for 

employee use has been delivered to the facility from an outside vendor since Drexel ceased 

operations of the facility water supply wells.  A literature-based well survey (Peachtree, 2001), 

identified three public water supply wells within a three mile radius of the Facility.  These wells 

were determined to be located approximately 11,000 ft northwest, 4,000 ft northwest, 8,500 ft 

northeast of the Facility, with depths upwards of 600 ft bgs.  Nine private domestic-supply wells 

have been identified within a one half-mile radius of the Facility.  The nearest private well 

down/sidegradient of the Facility is at the Akin residence (100 Cape Rd.), approximately 383 ft 

south of the Facility’s fence line.  However, this well is not currently in operation and the power 

supply has been shut-off.  There is an abandoned residential well (Well D) that is approximately 

460 ft southeast of the Facility’s fenceline, which is currently used by the Facility as a non-potable 

                                                 
2 Samples collected in 2000 were labeled MW-15 and DW-1.  Samples collected in 2000 by the EPD were labeled 

as MW-7 and MW-7D. 
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water source.  There is also a private well approximately 110 ft north of the Facility’s fence line 

at the Stewart residence (140 Cape Rd.); this well is upgradient of the groundwater flow direction.   

The adjoining properties are used for residential or agricultural purposes or are currently vacant.  

In October 2009, Drexel purchased additional parcels of land comprising approximately 35.2 

acres.  Several of these are contiguous parcels, totaling 32.2 acres, which border the southern and 

eastern boundaries of the Facility.  These additional parcels owned by Drexel are currently vacant.  

The areas of soil contamination on the Facility included the former Surface Impoundments and 

along the rail line and spur.  These areas have now been remediated to meet Residential RRSs (see 

Section 5 and Section 6).  Note also that most areas are covered by buildings, pavement, or rock 

ballast that further limit any potential exposure of humans to the subsurface.  All previous progress 

reports included a discussion of the current and/or potential future human and ecological receptors 

prior to the remedial action.  With the conclusion of the soil remedial action, the potential risk to 

humans and ecological receptors has been virtually eliminated.  The remaining potential risk 

scenario is the use of groundwater. 

The groundwater at the Facility has been found to have concentrations of EDB above its 

Residential RRS.  However, the groundwater sampled outside the Facility has not had exceedances 

of the residential RRSs.  Therefore, the use of the groundwater at the Facility by any potential 

receptor (resident or worker) could pose a potential hazard to humans.  Accordingly, Drexel is 

implementing an environmental covenant (see Section 8) that prohibits the extraction of 

groundwater for non-remedial purposes. 
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3 CONDITION PRIOR TO REMEDIATION 

3.1 Site Investigations 

The Site has been investigated on numerous occasions over the years by a number of different 

parties.  EPS has compiled all of these environmental data records into a relational database library.  

Throughout these investigations, the primary focus has been characterization of soil at the Drexel 

Facility and rail spur, and soil/sediment along drainage areas off the Facility.  Groundwater has 

also been investigated.  Hundreds of surficial and subsurface soil samples have been characterized 

for pesticides, herbicides, metals, volatile organic compounds (VOCs), and semi-VOCs (SVOCs).  

Appendix B contains a summary of the previous site characterization and response actions.  

Appendix B also contains data summary tables for soil and groundwater sampling conducted at 

the Site.  

3.2 Risk Reduction Standards 

Drexel has worked with the EPD to develop RRSs for the Site.  The methodology used to determine 

the RRS is presented in a technical memorandum to the EPD (EPS, 2010).  The RRSs were revised 

according to EPD’s comments in a letter dated December 2, 2010 and presented in the VIRP.  

These RRSs were approved by the EPD in a letter dated April 28, 2011.  The approved soil and 

groundwater RRSs are shown in Table 1 and Table 2, respectively. 

Based on section 12-8-108 of the Georgia Voluntary Remediation Program Act, the soil and 

groundwater was to be delineated to default residential cleanup standards.  Type 1 RRSs were used 

as the delineation standards and are shown in Tables 1 and 2 for soil and groundwater, respectively.  

3.3 Delineation 

3.3.1 Groundwater Delineation  

Analytical results for organic constituents detected in groundwater are shown in Table 3.  The only 

constituent that was detected above its delineation standard was EDB.  Horizontal delineation of 

groundwater is shown on Figure 10.  Wells PW-Stewart, PW-Scoggins and BW-4 provide 

horizontal delineation to the north, west, and south, respectively.  BW-5 provides a practical 

horizontal delineation of groundwater to the east as results in BW-5 have ranged from 0.06 to 0.11 

μg/L, compared to the Residential RRS of 0.09 µg/L.  A sample from BW-5 was recently collected 

for EDB analysis.  The result (0.11 μg/L) is included in Table 3 and the laboratory report is 

presented in Appendix C.  Well BW-6 provides vertical delineation of groundwater.  EDB is 

detected above the delineation standard in the shallowest screened interval (BW-6-1), but was non-

detect in the two lower screened intervals (BW-6-2 and BW-6-3).  In the letter dated June 19, 

2014, the EPD concurred that vertical delineation of groundwater is complete.  EPD also stated 
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that horizontal delineation of groundwater is incomplete due to the EDB concentration in BW-5.  

However, the EPD is not requiring the installation of an additional delineation well at this time.  

Instead, Drexel will to continue monitoring groundwater at BW-5 as part of the post-remediation 

groundwater monitoring program.   

3.3.2 Soil Delineation 

According to the VRP schedule, horizontal delineation was to be demonstrated in the Second 

Progress Report.  The only property in the VRP at the time of the second Progress Report was the 

Drexel Facility.  Thus, in the Second Progress Report (EPS, 2012A) delineation was demonstrated 

on the Drexel Facility property.  The EPD concurred with soil and groundwater delineation of 

constituents on the Drexel Facility parcel in a letter dated December 5, 2012.  Delineation outside 

the Drexel Facility was presented in the Fourth Progress Report (EPS, 2013A).  In the June 19th, 

2014 letter, the EPD concurred that the soil has been horizontally and vertically delineated.  The 

portions of the Second and Fourth Progress Reports pertaining to delineation are included in 

Appendix D.  Figure 11 gives an overview of the delineation of soil at the Site.  This figure shows 

in purple where there was at least one exceedance of a delineation criteria at a given location (at 

any depth).  The green circles are locations where every constituent sampled at every depth was 

below the delineation criteria.   
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4 REMEDIAL ACTION PLAN 

4.1 Overview 

The final remediation plan was presented in the Fifth Progress Report (EPS, 2013B) and consisted 

of four phases:  1) former surface impoundment remediation, 2) rail line and drainage swale 

remediation, 3) groundwater remediation and monitoring, and 4) environmental covenant.  Phase 

1 and Phase 2 have been completed.  The remediation component of Phase 3 (groundwater 

remediation and monitoring) has started and monitoring will be ongoing.  The environmental 

covenant (Phase 4) is in a draft form. 

4.2 Basis for Phase 1 and Phase 2 Soil Excavations 

4.2.1 Introduction 

Drexel elected to remediate the Site to meet Residential RRSs.  Figure 12 shows in orange where 

there is at least one exceedance of a soil Residential RRS at a given location.  The VRP approach 

allows for the use of engineering controls (such as concrete or asphalt covered soils) or institutional 

controls to interrupt exposure pathways.  The majority of this Site is covered with some form of 

exposure barrier (buildings on concrete slab, concrete apron surrounding buildings, and rock 

ballast and rail along the spur area) that makes current exposure to the soils an incomplete pathway.  

Nevertheless, Drexel decided to address impacted soil without the use of either engineering or 

institutional controls.  Even though the facility is industrial with no plans to be converted to 

residential use, Drexel decided to perform remediation in order to meet Residential RRSs. 

4.2.2 Area Averaging 

The VRP Program does not require a point-by-point remediation, but instead allows remedial 

action decisions on area-average concentrations (e.g., 95% upper confidence limit (UCL) on the 

average concentration).  The VRP incorporates the concept of exposure domains within which 

representative concentrations of constituents can be derived from the site characterization data.  

The Site was divided into five exposure domains (see Figure 12) to encompass the areas where the 

soil condition exceeded the Residential RRSs.  The approximate 1-1.5-acre dimension of the 

exposure domains is appropriate for potential future use scenarios for the Facility including the 

potential for residential use (residences in this agricultural area are commonly on one or more acres 

of land).   

Area-averaging was conducted by first performing spatial interpolation to estimate the 

concentration gradients across the domains.  Second, the representative concentration (95% UCL) 

was calculated using the robust statistical model Pro UCL (USEPA, 2007) for each constituent of 

interest in each domain at different depth intervals.  The representative concentrations were then 

compared to the Residential RRSs.   
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Because the former surface impoundments (SIs) were defined units generally confined within 

concrete, the soil results obtained within the former SIs were not included in the area-averaging 

analysis.  The plan for the Phase 1 soil remediation of the SIs was based on the physical 

dimensions/locations of the SIs (see Section 4.2.3).  The plan for the Phase 2 soil remediation was 

developed based on an area-averaging analysis, as described in Section 4.2.4.  Figure 13 shows 

the Phase 1 and Phase 2 remediation plan. 

4.2.3 Phase 1:  Surface Impoundments 

The majority of the Site was evaluated based on an area-averaging approach (see Section 4.2.4).  

Although averaging techniques (allowed under the VRP) would likely indicate that very little (if 

any) of the former SIs would need to be remediated, Drexel decided to remove former SIs where 

the environmental condition of the materials in the SIs were in excess of the Residential RRSs.  

Table 4 shows the analytical results related to the former SIs for constituents for which at least one 

result exceeded the Residential RRS.  More complete information is included in Appendix B and 

Appendix E. 

EPS sent a memo on November 11, 2013 to notify the EPD of the intended remedial action 

(included as Appendix E) to allow an opportunity for the EPD to comment on the action prior to 

it being implemented.  In response, the EPD requested that six confirmation samples be taken at 

each SI (where existing data was not already available):  three at the base of the excavation and 

three along the side-walls.  EPD further specified that the samples should be analyzed for metals 

and pesticides.   

The proposed remedial action consisted of removal of four surface impoundments (see Figure 13) 

per the following: 

• Surface impoundment #5:  Removal of the concrete surface impoundment structure, 

excavation of soils contained within the structure, and soils beneath the structure to a 

preliminary total depth of 15 ft.   

• Surface impoundment #9:    Excavation of the soils in the former surface impoundment 

area and soils below the former impoundment to a preliminary total depth of 10 ft.  The 

surface impoundment structure was removed in earlier remedial action at the site. 

• Surface impoundment #15:  Removal of the concrete surface impoundment structure and 

excavation of soils contained within the structure to a preliminary depth of 7 ft.   

• Surface impoundment #20:  Removal of the concrete surface impoundment structure and 

excavation of soils contained within the structure to a preliminary depth of 7 ft.   

Note, the remediation was not a “point-by-point” cleanup where every point above the Residential 

RRS would be excavated.  Instead, it was designed to remove specific SIs and surrounding soil 

with elevated concentrations.  The confirmation samples were then used in the area-averaging 

analysis for the facility. 
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4.2.4 Phase 2 – Rail Line and Drainage Swale 

The basis for remedial action was presented in the Fifth Progress Report (EPS, 2013B).  The 

relevant sections of that report are included in Appendix F.  The remedial action was selected 

based on human health and ecological evaluations.  A brief summary of the basis for determining 

the remedial action areas for protection of human health presented in this section; please refer to 

Appendix F for more information.   

The data used for the area-averaging is shown in tables 5A through 5D, which show the analytical 

results (by exposure domain and depth interval) for constituents that had at least one result above 

the Residential RRS.  Data is not shown on these tables for the North Swale domain as the results 

were below the Residential RRS.  (Note, Appendix B and Appendix F contain more detailed 

information.)  The representative concentrations were developed by computing the 95% UCL on 

the interpolated data for each constituent of interest in each domain at different depth intervals.  

These representative concentrations were compared to the Residential RRSs.  The exposure 

domains that had representative concentrations above the Residential RRSs were evaluated further 

to determine where remedial action was warranted in order to meet the Residential RRSs. 

An iterative process was used to determine areas of the Site that required further action using a 

small-sized grid approach.  For the primary constituents, various model runs were conducted to 

determine the specific dimensions of areas of the Site that needed to be addressed.  In other words, 

if certain areas of the site were addressed (i.e., soil excavation), the resulting post-remediation 

condition (i.e., 95% UCL) would be below the Residential RRS.   

The results of this analysis indicated that removal actions along either side of the rail line and rail 

spur and along the southern drainage swale (see Figure 13) would be sufficient to meet the 

Residential RRSs. 
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5 PHASE 1:  EXCAVATION OF FORMER 

SURFACE IMPOUNDMENTS 

5.1 Background on the Former Surface Impoundments 

There were eight former Surface impoundments (SIs) at the facility (see Figure 3 and Figure 12).  

Based on aerial photography, the units were constructed at least by 1968.  According to the 2001 

Compliance Status Report (prepared by Peachtree Environmental for the former site owner, Gold 

Kist): 

Prior to the pesticide operation, the liquid fertilizer operation was designed to use eight SIs 

as part of the production process.  However, USEPA recorded in its February 1985 Site 

Inspection that the Gold Kist Plant Manger reported that the basins were used to collect 

rainwater, but did also receive “floor sweepings” and pesticide residues and waste 

containers.  This practice dates back until at least 1973 when an EPD inspector noted the 

impoundments were used for this purpose, and that sodium hydroxide was being used to 

“break down the pesticides.”  For a period of time in the late 1970’s, and possibly into the 

early 1980’s dust from air pollution control systems was placed in at least one 

impoundment.  The quantity has been described by the former Gold Kist Plant Manger as 

“a few wheelbarrow loads per year” and reportedly consisted mainly of inert clays (Pyrax 

dust) which were carriers for liquid pesticides. 

The SIs were constructed of poured concrete, each approximately 45 ft in diameter at the surface 

and sloping down (in a bell-like shape) to the bottoms, which are at approximately 7-8ft bgs in the 

center. 

In approximately 1985, some of the contents in each SI were removed and the SIs were backfilled 

and graded.  The majority of the concrete structure from SI 9 was also removed at some unknown 

date.  The remaining seven SIs still had the entire concrete structure underground.  Each SI was 

buried beneath a concrete surface, either outside in a paved area or inside under a floor slab.   

5.2 Implementation of Remediation Plan 

5.2.1 Introduction 

The selected contractor (A&D Environmental) mobilized to the Site on November 18, 2013 to 

begin this remedial action.  A summary of the actual amounts excavated is shown below and details 

for each SI are provided in the following section.  The equipment was decontaminated between 

each SI excavation.  The excavated material was temporarily stockpiled on-site in approximately 

500 cubic yard (CY) piles.  Representative samples of the material were collected and analyzed 

for constituents using the toxicity characteristic leaching procedure (TCLP) to determine whether 

the material could be disposed of as hazardous or non-hazardous.  The material was then 
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transported to the appropriate disposal facility.  The results of the confirmation sampling are shown 

on Table 4.  The excavation areas were backfilled with stone and the concrete slab was replaced.  

The transportation and disposal documentation is included in Appendix G and laboratory data 

reports are included in Appendix H.  A photolog is included as Appendix I. 

The table below shows the summary information for each SI excavation.  The actual depth of 

excavation exceeded the planned depth in some SIs based on initial post-excavation sampling 

results.  Figure 14 shows the actual extents of excavation and the locations where confirmation 

samples were collected. 

Summary of Surface Impoundment Remediation 

SI # 
Concrete 

Bottom 

Planned Depth of 

Excavation 

Actual Depth of 

Excavation 

Soil and Concrete 

Debris Excavated 

5 7.5 ft 15 ft 15 ft 895 tons 

9 Partial 7.5 ft 11 ft 15 ft 907 tons 

15 7.5 ft 7 ft 9 ft 438 tons 

20 7.5 ft 7 ft 11-15 ft 613 tons 

 TOTAL   2,853 tons 

5.2.2 SI-20 

SI-20 was the first SI addressed.  The surface concrete was removed and then the concrete SI 

structure along with the soil contained within and just outside it was excavated.  The SI structure 

was found to be a bowl-shaped concrete structure approximately 45 ft in diameter and 7.5 ft in 

depth.  The SI was initially excavated to a depth of 9 ft.  Initial confirmation samples were 

collected.  The three sidewall samples (CS1 through CS3) were collected at a depth of 5 ft from 

the surface.  The results were all low (see tables in Appendix E).  Three base of excavation samples 

(CS4 through CS6) were collected at 9ft.  One of the base of excavation samples (CS4) was low, 

but the other two had elevated concentrations for toxaphene.  Therefore, Drexel decided to extend 

the excavation an additional two feet, to 11 ft.  Three additional base of excavation samples were 

collected (CS7 through CS9).  One of these samples (CS7) had elevated concentrations DDT, 

chlordane and toxaphene.  Thus, Drexel extended the excavation in the area of CS7 an additional 

two feet, and a subsequent confirmation sample (CS10-13) was still elevated.  After an additional 

two feet of excavation (to a total depth of 15ft in the southeast corner of the SI excavation), the 

confirmation sample (CS10-15) had low concentrations.  Thus, approximately two-thirds of the 

SI-20 excavation area was to a depth of 11ft, while the remaining third was to a depth of 15ft.  The 

locations of the confirmation samples are shown on Figure 14.   

During the excavation, a few remnant structures were discovered underground.  A pipe (“pipe 1”) 

was found approximately two feet below ground on the north side of the SI.  Additionally, what 

appears to be a French drain was uncovered around the south side of the SI.  Initially it was thought 

that there were two pipes:  “pipe 2” on the southwest side of the SI and “pipe 3” on the southeast 

side of the SI.  However, after additional excavation it was discovered that they were part of the 
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same structure, what appears to be a French drain that may have run alongside the SI when it was 

in use.  As a precaution, EPS collected samples of the soil at each of the locations analyzed for 

metals, pesticides and VOCs.  All results had low concentrations. 

The excavated material was stockpiled and TCLP testing indicated that the soil was non-

hazardous.  A total of 612.54 tons of soil from SI-20 was transported off-site and disposed of at 

the Crisp County Landfill.   

5.2.3 SI-15 

SI-15 was the second SI addressed.  The surface concrete was removed and then the concrete SI 

structure along with the soil contained within and just outside of it were excavated.  The SI 

structure was found to be a bowl-shaped concrete structure approximately 45 ft in diameter and 

7.5 ft in depth.  The SI was excavated to a depth of 9ft.  Initial confirmation samples were collected.  

The three base of excavation samples (CS4 through CS6) were collected at 9ft.  All three base of 

excavation samples had low concentrations.  The three sidewall samples (CS1 through CS3) were 

collected at a depth of 5 ft bgs.  The results for two of the sidewall samples (CS2 and CS3) were 

low; however, the third sidewall sample (CS1) had an elevated concentration of toxaphene.  

Therefore, Drexel decided to extend the excavation laterally in the direction of CS1 (to the 

northeast).  A subsequent confirmation sample (CS1R) was collected along the newly cut sidewall.  

This sample had low concentrations.  In summary, SI-15 was excavated to 9ft and additional lateral 

excavation was conducted on the northeast side.   

During the excavation, a terracotta pipe was discovered approximately 8ft underground on the 

north/northeast side of the excavation.  As a precaution EPS collected samples of sediment residue 

contained within the pipe (Pipe1Content), and soil located outside of the pipe (Pipe1) and had them 

analyzed for metals, pesticides and VOCs.  Some of the metal (arsenic, cadmium and copper) 

results were elevated.  When the excavation was extended in the direction of CS1 (mentioned 

above), this also included additional excavation of the pipe.  Therefore, additional samples (Pipe1R 

and Pipe1ContentR) were collected.  The soil sample outside the pipe (Pipe1R) had results that 

were all low.  However, the contents inside the pipe were still elevated for several metals.  After 

the pipe was flushed with water, an additional sample of the sediment in the pipe was sampled 

(Pipe1ContentRs).  This sample was factored into an updated area-averaging analysis, showing 

that condition to be below remedial goals.  At this point, the pipe was sealed with concrete. 

The excavated material was stockpiled and TCLP testing demonstrated that the soil was non-

hazardous.  A total of 438.34 tons of soil from SI-15 was transported off-site and disposed of at 

the Crisp County Landfill.   

5.2.4 SI-5 

SI-5 was the third SI addressed.  As this SI was located inside an active building, shoring was put 

into place to retain the building’s integrity after the surface concrete was removed.  Next the 

concrete SI structure along with the soil contained within and just outside of it were excavated.  

The SI structure was found to be a bowl-shaped concrete structure approximately 45 ft in diameter 

and 7.5 ft in depth.  The soil underneath the SI was excavated to a depth of 15ft and confirmation 
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samples were collected at the base of excavation (CS4 through CS6).  Three sidewall samples 

(CS1 through CS3) were also collected at a depth of 7ft.  All six confirmation samples had low 

concentrations.  Therefore, the excavation area was backfilled and resurfaced.   

The excavated material was stockpiled and the TCLP results exceeded the threshold concentration 

for chlordane.  Exotech conducted a treatability test on the soil to determine the feasibility of 

treating the soil such that it could be disposed of as non-hazardous.  Five different chemical 

combinations (persulfate with iron activator, persulfate with sodium hydroxide activator, zero 

valent iron, calcium polysulfide, dithianite and zero valent iron with surfactant) were evaluated.  

Nearly all approaches resulted in a decrease in chlordane concentrations, with sodium persulfate 

and calcium polysulfide providing the greatest decreases (77-84% reduction).  However, TCLP 

test results at the conclusion of the treatability test still failed for chlordane.  Accordingly, the 

material (895.44 tons) was transported to Heritage Environmental Services for incineration.   

5.2.5 SI-9 

SI-9 was the last SI addressed.  As this SI was located inside an active building, shoring was put 

into place to retain the building’s integrity after the surface concrete was removed.  It was believed 

that the concrete SI had been removed at some point in the past.  However, during some 

exploratory trenching, the concrete bottom of the SI was discovered at a depth of 7-8ft and part of 

the eastern side of the SI was discovered.  What was left of the concrete SI structure along with 

the soil contained in a 45 ft diameter area was excavated.  The middle part of the excavation (where 

the concrete bottom was located) was excavated an additional 3 ft beyond the concrete, to a total 

depth of 10ft.  Confirmation samples were then collected.  Three sidewall samples (CS1 through 

CS3) were collected at a depth of 6ft and the three base of excavation samples (CS4 through CS6) 

were collected at 10ft.  All six confirmation samples had elevated concentrations of at least one 

constituent.  Therefore, the excavation area was extended both laterally and vertically to a total 

depth of 15ft in the middle.  The lateral excavation extended to where the shoring was in place and 

extended vertically down to a depth of 7ft.  Three new sidewall confirmation samples (CS7 through 

CS9) were collected, and all had low concentrations.  Three new base of excavation confirmation 

samples (CS6, CS10 and CS11) were collected at a depth of 15ft.  CS6 was analyzed for pesticides 

and metals.  However, CS10 and CS11 were only analyzed for metals as two historical borings 

(BHS1C-9-1 and BHS1C-9-2, both at a depth of 13-15ft) serve as confirmation samples for 

pesticides.  All six confirmation samples but one had concentrations below the RRS.  The one 

sample will concentrations above the RRS were not sufficiently high to warrant further excavation 

as the samples were factored into an updated area-averaging analysis, showing that condition to 

be below remedial goals.  Therefore, the excavation area was backfilled and resurfaced.   

The excavated material was stockpiled and TCLP testing demonstrated that the soil was 

nonhazardous.  A total of 907.27 tons of soil from SI-9 was transported off-site and disposed of at 

the Crisp County Landfill.   



 

DCN: DREXVRPS007 24 June 2016 

5.3 Post-Remedial Action Condition 

The final confirmation samples from the Phase 1 remediation (shown on Table 4) were 

incorporated into the area-averaging model (described in Section 4.2.3) for the exposure domain 

in which the SIs reside (“Drexel West”).  The results were presented in the Sixth Progress Report 

(EPS, 2014).  The applicable pages are included in Appendix E.  The outcome is also summarized 

in Section 6.3 (see also Table 5A and Table 6).  In summary, the resulting condition meets 

Residential RRSs. 
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6 PHASE 2:  SOIL EXCAVATION ALONG 

THE RAIL LINE AND DRAINAGE SWALE 

6.1 Proposed Action 

The selected remedial option for soils in the rail line and drainage swales was excavation.  The 

excavation plan was organized into nine distinct “Areas” in order to facilitate the work, as shown 

in Figure 15.  The plan specified each Area to be excavated down to the depth indicated by the 

color of the polygon on Figure 15. 

 

Excavation 

Area 
Description 

Approximate Area 

(ft2) 

Planned Excavation 

Depth (ft) 

Actual Excavation 

Depth (ft) 

1 Drainage swale 8,500 2 ft 3-3.5 ft 

2 South Rail line/spur 5,300 5 ft 5 ft 

3 South Rail line/spur and 

former AST area 

4,000 15 ft 15 ft 

4 South Rail line/spur 500 5 ft 5 ft 

5 South Rail line/spur 700 2 ft 2 ft 

6 Former AST area 900 5 ft 5 ft 

7 North Rail line/spur 700 15 ft 15.5 ft 

8 North Rail line/spur 400 2 ft 2.5 ft 

9 North Rail line/spur 3,000 2 ft 2 ft 

No post-remediation confirmation samples were to be collected as the remediation was based upon 

area-averaging of interpolated concentrations across the domains, which included some pre-

remediation confirmation sampling. 

6.2 Implementation of Remedial Action Plan 

6.2.1 Overview 

The remedial action plan called for excavation of a significant amount of soil on either side of an 

active CSX rail line to a maximum depth of 15 ft.  Accordingly, Drexel consulted CSX at every 
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step of the process to ensure the activities met with CSX approval.  Due to the deep excavation 

work, shoring was required on either side of the rail line and along one corner of a building on the 

Drexel facility.  HEPACO, Inc. (HEPACO) was selected to perform the remediation work and 

Hayward Baker Inc. (HBI) was contracted to perform the shoring design and implementation.   

Phase 2 activities commenced August 24, 2015 and were completed by January 14, 2016.  A total 

of 11,426 tons of soil and concrete debris were removed and transported off-site for disposal.   

Documentation of the soil disposal off-site is provided in Appendix J.  A photolog documenting 

the project is included in Appendix I.  Laboratory data reports are included in Appendix K. 

6.2.2 Pre-Excavation Activities 

Part of the excavation area was located in wetlands.  Accordingly, prior to mobilization to the Site, 

Drexel submitted a Pre-Construction Notification (PCN) to the Army Corps of Engineers (COE).  

The COE determined that the work was authorized under Nationwide Permit 38.  Drexel purchased 

mitigation credits as required by the COE. 

A CSX flagman was present throughout the project to ensure the safety of all parties.   

Prior to mobilization of HEPACO and HBI, a licensed surveyor marked:  the corners and turn 

points for all the excavation areas, where the shoring would be placed, and corners and turn points 

based on a 2 horizontal to 1 vertical slope (2:1 slope) in the areas that would not be shored.  Utility 

locating services were employed to verify that there were no underground utilities in the excavation 

areas.   

HEPACO installed an access road north of the rail line so that the northern excavation area could 

be accessed.  They also installed the appropriate erosion and sediment control across the Site.  

HEPACO performed a significant amount of concrete demolition and clearing and grubbing to 

prepare the Site for the excavations.  HEPACO also removed the rail spur that serviced the Drexel 

facility to facilitate the deep soil excavation in this area. 

6.2.3 Shoring 

Shoring was required to accommodate the vertical excavations along the CSX rail line and in the 

corner of the middle warehouse.  Elsewhere, a 2:1 sloped excavation was used to maintain sidewall 

stability.  The soil excavated as a part of the sloping was transported offsite for disposal along with 

the other excavated soil.  

Shoring along the rail line was constructed 12 ft from the centerline of the rail line.  The shoring 

consisted of lagging walls, which were constructed by driving soldier piles vertically into the 

ground every 6 ft and installing timbers between the piles.  The procedure involved a sequence of 

excavation followed by lag wall installation until the target terminal depth of the excavation was 

reached. 

Initially the areas for shoring were excavated to a depth of 5-6 ft.  After the lagging timbers were 

installed to 5 ft along both sides of the rail line, in Areas 3 and 7 (where soils were removed down 

to 15 ft bgs) tiebacks were installed horizontally between the two lagging walls on either side of 
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the rail line to provide additional structural support.  In Areas 3 and 7, excavation and installation 

of lagging continued in approximately 5-ft increments until the total depth of 15 ft was reached. 

Shoring of the middle warehouse involved installing push piers at the base of the foundation and 

constructing a shotcrete wall on the adjacent excavation cut face.   

6.2.4 Soil Excavation 

The removal action utilized at the Site was completed using conventional excavation equipment, 

including hydraulic excavators, a skid-steer and front end loader for transportation of soils to 

stockpile areas, and a bulldozer for pushing backfill into excavated areas.  Below is an overview 

of excavation activities performed in each Area to remove impacted soils. 

Area 1- Initial excavation began September 16, 2015.  The planned excavation depth for Area 1 

was 2 ft; however, Area 1 was over excavated to approximately 3-3.5 ft bgs due to wet soil 

conditions at the time of excavation.  Soils removed from Area 1 were stockpiled in the work area 

prior to transportation to Crisp County Landfill.  Area 1 was ready for backfill on September 21, 

2015.  Perched water observed at the bottom of the finished excavation was pumped out to a frac 

tank for off-site disposal. 

Area 2- Initial excavation began September 21, 2015.  Area 2 was excavated down to 5 ft bgs 

while lagging supports were installed along the soil cut face adjacent to the rail line.  Soils removed 

from Area 2 were transported to Crisp County Landfill for disposal.  Area 2 was ready for backfill 

on October 15, 2015. 

Area 3- Soil removal activities in Area 3 were organized into two “runs” to facilitate the work.  

“Run 1” involved soil removal and shoring installation along the rail line.  “Run 2” involved 

shoring the middle warehouse foundation and excavating the remaining area to 15 ft bgs.  Soil 

removal and shoring activities in both “runs” were conducted in 5-ft lifts.  “Run 1” began October 

13, 2015 and was completed November 30, 2015.  “Run 2” began on October 15, 2015 and was 

completed December 1, 2015.  All soil removed from Area 3 was transported to Crisp County 

Landfill for disposal.  Perched water observed at the bottom of the excavation prior to the 

completion of soil removal activities was captured in frac tanks for off-site treatment.  Area 3 was 

ready for backfill December 1, 2015. 

Area 4- Initial excavation began October 13, 2015.  Area 4 was excavated down to 5 ft bgs while 

lagging supports were installed along the soil cut face adjacent to the rail line.  Soil removed from 

Area 4 was loaded directly into dump trucks and transported to Crisp County Landfill for disposal.  

Area 4 was ready for backfill October 13, 2015. 

Area 5- Initial excavation began October 10, 2015.  Area 5 was excavated down to 2 ft bgs and 

was ready for backfill on October 10, 2015.  Soil removed from Area 5 was loaded directly into 

dump trucks for transportation to Crisp County Landfill. 

Area 6- Initial excavation began October 21, 2015.  Area 6 was excavated down to 5 ft bgs and 

ready for backfill on October 21, 2015.  Soil removed from Area 6 was loaded directly into dump 

trucks for transportation to Crisp County Landfill.  
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Area 7- Initial excavation began on October 13, 2015.  Area 7 was excavated down to 15 ft bgs in 

5-ft lifts while lagging supports were installed along the soil cut face adjacent to the rail line.  Two 

significant rainfall events delayed production in Area 7.  The first event, which occurred on 

November 1st, resulted in approximately 3.27” of rain in a two-day period.  The second event, 

which occurred on November 7th, resulted in approximately 4.35” of rain in a three-day period.  

The excavated areas were inundated with rain water, which was pumped out to frac tanks for offsite 

disposal and an additional 6” of soil was scraped from the bottom of the excavation prior to 

resuming work.  Soil removed from Area 7 was stockpiled in Area 3 due to poor conditions at 

Crisp County Landfill as a result of the rain.  Area 7 soils were eventually transported to the landfill 

during the week of November 16th.  Area 7 was ready for backfill November 12, 2015.  

Area 8- Initial excavation began November 12, 2015.  Area 8 was excavated down to 2 ft bgs and 

ready for backfill on November 13, 2015.  Perched water from the rainfall events described above 

was pumped to frac tanks and transported off-site for disposal.  As in Area 7, the remediation 

contractors over-excavated approximately 6” of soil from the bottom of the excavation following 

dewatering activities.  Soil from Area 8 was stockpiled in Area 3 due to the rainfall events 

described and transported to Crisp County Landfill the week of November 16th. 

Area 9- Initial excavation began September 24, 2015.  Area 9 was excavated down to 2 ft bgs and 

ready for backfill on October 15, 2015.  All soil removed from Area 9 was directly loaded into 

dump trucks and transported to Crisp County Landfill for disposal.  

6.2.5 Water Management 

HEPACO captured approximately 219,790 gallons of water from the excavation areas.  The 

majority was transported off-site to the HEPACO water treatment facility in Doraville, Georgia.  

Approximately 28,400 gallons was transported to the City of Cordele’s Wastewater Treatment 

Plant. 

6.2.6 Soil Disposal 

In advance of starting the project, Drexel interacted with the Crisp County Landfill (a local Subtitle 

D Landfill) to develop a soil characterization plan.  The purpose of the plan was to pre-characterize 

the soil so that all pre-characterized non-hazardous soil could be direct loaded during excavation 

activities for transport to the landfill.  The pre-characterization sampling involved collecting 

composite soil samples for TCLP-pesticides analysis.  Copies of the TCLP laboratory report are 

included in Appendix K.  One sample was collected per every approximately 250 CY of soil to be 

excavated.  The pre-characterization identified one 250 CY area as potentially being RCRA 

hazardous.  This area is referred to as “Area A,” which is located within excavation area 7 and 9 

as shown on Figure 15.  The pre-characterization results were shared with Crisp County Landfill, 

who then accepted that all soil (except from Area A) was non-hazardous.  Accordingly, soil from 

all areas except Area A was transported directly to Crisp County Landfill without additional 

stockpiling or testing.  During excavation activities, the soil from Area A was stockpiled for 

additional characterization prior to disposal. 
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Area A was excavated on October 15, 2015 and stockpiled at a temporary location on the south 

side of the Drexel facility.  The stockpile was placed on top of a double layer of 6-mil polyethylene 

sheeting, bermed with straw bales, and covered with 6-mil polyethylene sheeting to prevent soil 

from being unintentionally transported from the pile due to wind or rain.  On November 11, 2015, 

HEPACO physically separated the stockpile into four distinct quadrants (Quadrant 1, 2, 3, and 4).  

EPS collected a composite soil sample from each quadrant for total alpha/gamma chlordane and 

pesticide TCLP analysis.  Alpha and gamma chlordane were analyzed to determine whether 

hazardous landfilling or incineration was appropriate.  The results are summarized in the tables 

below: 

 

Area A Pesticide TCLP results 

TCLP  Criteria Quadrant 

1 

Quadrant 

2 

Quadrant 

3 

Quadrant 

4 

Chlordane mg/L 0.03 0.11 0.061 0.15 <0.005 

Heptachlor mg/L 0.008 0.0008 <0.0005 0.00079 <0.0005 

Toxaphene mg/L 0.5 0.1 0.08 0.15 <0.05 

 

Area A Total Alpha/Gamma Chlordane Results 

TCLP  Criteria* Quadrant 

1 

Quadrant 

2 

Quadrant 

3 

Quadrant 

4 

Alpha 

chlordane 

mg/kg 2.6 1 0.2 0.56 0.37 

Gamma 

chlordane 

mg/kg 2.6 1.2 

 

0.25 0.67 0.44 

*10 times the universal treatment standard 

 

Quadrant 4 results met the criteria for non-hazardous waste disposal.  Accordingly, the soil from 

Quadrant 4 was transported to Crisp County Landfill on December 4, 2015.  TCLP results for 

Quadrants 1, 2, and 3 exceeded the TCLP criteria for non-hazardous disposal for chlordane.  The 

alpha- and gamma-chlordane results were below 10 times the universal treatment standard for 

chlordane.  Thus, soil from Quadrants 1, 2, and 3 qualified for disposal at a hazardous waste 

landfill without pre-treatment.  This soil was loaded into specially prepared roll-offs for transport 

and disposal to Waste Management’s Emelle Treatment Facility in Alabama.  

HEPACO transported a total of approximately 11,249 tons of non-hazardous soil and debris to 

Crisp County Landfill for disposal.  Waste Management transported a total of approximately 177 

tons of hazardous soil to their Emelle facility for disposal. 

6.2.7 Backfilling and Restoration 

The excavations were backfilled to grade with clean backfill soil.  A state-approved borrow source 

(Folsom Borrow Source) was selected as the source for fill material.  The fill was sampled at the 

time of selection of the borrow source and the soil brought to the Site was also sampled.  Borrow 

fill analytical results are included in Appendix K.  The only constituents that were detected were 

barium and chromium, which were both at levels well below the Type 1 RRSs.   
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The fill was transported to open excavations using dump trucks and a front-end loader and pushed 

into excavated areas and compacted with a bulldozer.  The fill was compacted in 6 inch lifts.  Field 

compaction testing was conducted to ensure that the fill material was compacted to at least 95% 

of its maximum density with a moisture content no more than 1% greater than or 2% less than the 

optimum moisture determined in accordance with ASTM Designation D-1557 (Modified Proctor).  

In areas where ballast was required for CSX, the fill material within 3 feet of the subgrade elevation 

was compacted to at least 98%.  

Restoration work began once backfill was graded to pre-excavation elevations.  In excavation areas 

where concrete was removed prior to soil removal activities, the remediation contractor backfilled 

12 inches of gravel and constructed a 5,000 psi concrete slab reinforced with rebar over the gravel 

layer.  Areas previously vegetated were seeded with Georgia Department of Transportation 

seasonal mix and all fencing removed prior to the commencement of soil removal activities was 

replaced.  Additionally, ballast was placed along the rail line where necessary and the rail spur at 

the Drexel facility was replaced according to CSX specifications. 

6.3 Post-Remedial Action Condition 

The post-remedial action condition was determined to meet Residential RRSs prior to beginning 

the remediation.  The analysis of the post-remedial action condition was presented in the Fifth 

Progress Report (EPS, 2013B) and the relevant pages are included in Appendix F.  Confirmation 

samples were collected during the Phase 1 remediation.  The post-remedial action condition was 

re-evaluated by incorporating the confirmation sampling results into the area-averaging analysis.  

The revised area-averaging analysis for the Drexel West domain was presented in the Sixth 

Progress Report (EPS, 2014).  The relevant pages are included in Appendix E.   

Table 6 shows a summary of the post-remedial action condition based on the area-averaging 

analyses.  Table 6 shows for the constituents of interest for each domain and depth interval, the 

maximum concentration prior to remedial action, the maximum concentration after remediation, 

and the representative concentration (95% UCL on the average based on interpolation) after 

remediation.  This table shows that for shallow soils (< 15 ft bgs), the representative concentration 

meets the Residential RRSs.  For deep soils (> 15 ft bgs), all constituents except EDB meet the 

Residential RRSs.  As described more fully in Appendix I, despite the EDB concentrations being 

higher than the Residential RRS, the concentrations at depth are still protective of human health.  

One component of the RRS determination is direct-contact and another is protection of 

groundwater.  Although the EDB concentrations are higher than the protection of groundwater 

component, they are well below the direct-contact component.  Thus, the concentrations of EDB 

in soil are protective of human health based on the residential scenario.  However, it is unlikely 

that any residents (or industrial/construction workers for that matter) would ever reasonably come 

into contact with the soils at these depths (15-60 ft).  Thus, the deep soils (> 15ft) can be certified 

for Residential RRS based on direct-contact. 

The only remaining consideration for deep soils is protection of groundwater, which is being 

addressed by implementation of a groundwater pump-and-treat system at the Facility (see Section 

7) and an environmental covenant restricting groundwater usage until the groundwater RRS 
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criteria is met (see Section 8).  The pump-and-treat system will aid in capturing whatever may be 

leaching.  Once groundwater meets applicable RRS, the deep soils can be certified for protection 

of groundwater on the basis of an empirical site-specific demonstration of soil leaching, i.e., the 

site groundwater underlying the soil meets the RRS (from which the leaching-based RRS is 

derived). 
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7 PHASE 3:  GROUNDWATER 

REMEDIATION AND MONITORING 

7.1 Groundwater Remediation 

7.1.1 Treatability Study 

In July 2013, EPS performed a treatability study to assess the performance of granular activated 

carbon (GAC) for the removal of dissolved EDB for a proposed groundwater pump-and-treat 

system.  GAC was selected for evaluation based on a review of available EDB remediation 

technologies for groundwater.  Virgin coconut carbon was selected as coconut carbon tends to 

report better adsorption efficiency for low molecular weight, low volatility compounds at low 

concentrations (characteristic of the groundwater EDB condition at the Facility).   

GAC is an absorption-based technology with the primary design parameters being the groundwater 

residence time within the GAC vessel (empty-bed contact time, or EBCT) and maximum carbon 

loading rate.  The theoretical EBCT for EDB is 15 minutes and the carbon loading rate is 0.64 

pounds (lbs) EDB per 100 lbs GAC.  The EBCT evaluated during the treatability study ranged 

from 19 to 24 minutes based on the maximum groundwater flow rate attainable from monitoring 

well BW-1.  The flow rate was limited to approximately 1 to 1.3 gallons per minute (gpm) by 

pump capacity.  The treatability test showed that this was effective in removing EDB from 

groundwater, as all the effluent samples were below the detection limit.   

7.1.2 Extraction Well Installation 

The groundwater extraction well was installed the week of March 14, 2016 using mud/air rotary 

drilling equipment.  The well construction diagram is included in Appendix L.  The well was 

installed between BW-1 and PW-1 as shown on Figure 16.  The extraction well is constructed of 

a 4” Schedule 40 PVC and extends to a depth of 200 ft bgs.  The total depth of the extraction well 

is based on the vertical delineation data obtained from BW-6, which reported EDB at 180-190 ft-

bgs, with two deeper intervals at BW-6 reporting non-detect.  The screened portion of the 

extraction well spans an interval from 140-200 ft-bgs.  This interval was selected to bracket the 

current screen intervals of both BW-1 (140-170 ft-bgs) and BW-6.   

An 8” outer steel casing was installed to 140 ft bgs.  The annular spaces were filled with grout and 

cement and allowed to settle overnight.  The well was completed as a flush mount well with a 

locking vault.  After the well was set, the well was developed.  The extraction well is outfitted with 

a submersible Grundfos 5SQ-230 pump, capable of 5 gallons per minute.   
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7.2.3 Groundwater Monitoring 

The groundwater monitoring program will consist of the following: 

• Semi-annual monitoring: 

o Extraction well (EW-1)   

o Analyzed for EDB. 

• Annual monitoring: 

o BW-1, BW-2, BW-5, BW-6-1, and Well D.   

o Analyzed for EDB. 

The first semi-annual monitoring event was conducted on April 13, 2016.  As described above the 

EDB concentrations in EW-1 (the influent to the treatment system) was 0.17 µg/L.  The first annual 

monitoring event will be conducted before the end of December, 2016. 
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8 SITE COMPLIANCE AND DELISTING 

Three parcels (Drexel Facility, CSX, and Drexel Additional Property) are included as part of the 

VRP program for this Site.  An explanation of the certifications for each parcel is provided below. 

Drexel Facility 

The shallow soils (from 0-15 ft below the surface) meet the Residential (Type 1/2) RRSs.  

Additionally, the deep soils (deeper than 15 ft) for all constituents except EDB meet the Residential 

RRSs.  EDB in deep soils meet the direct-contact Residential RRS for EDB with controls 

(environmental covenant) for protection of groundwater.  Although the soil meets Residential 

RRSs, the Drexel Facility parcel is being certified to Type 5 as area-averaging was used to 

demonstrate compliance. 

The Point of Exposure (POE) well for the Site (Well D) does not have any RRS exceedances.  

However, wells at the Drexel Facility have exceedances of EDB that are being addressed by a 

pump-and-treat system and environmental covenant.  Thus, groundwater on the Drexel Facility 

parcel is being certified to the Type 5 RRS until such time as the groundwater meets applicable 

RRS.  

The draft Environmental Covenant for the Drexel Facility parcel is included in Appendix N.  The 

principle conditions of the covenant are the following: 

• Restriction of groundwater extraction for non-potable use until the groundwater meets 

applicable RRSs 

• Groundwater monitoring per the Monitoring and Maintenance Plan. 

• Restriction on use of soil below fifteen feet in the area with EDB concentrations above the 

leaching-based RRS. 

Upon finalization of the language of the covenant, it will be sent to the parties with interest in the 

property.  Once the EPD and Drexel have executed the document it will be recorded with the 

Facility’s deed in Crisp County. 

CSX 

The shallow soils (from 0-15 ft below the surface) meet the Residential (Type 1/2) RRSs.  

Additionally, the deep soils (deeper than 15 ft) for all constituents except EDB meet the Residential 

RRSs.  EDB in deep soils meet the direct-contact Residential RRS for EDB with controls 

(environmental covenant) for protection of groundwater.  Although the soil meets Residential 

RRSs, the CSX parcel is being certified to Type 5 as area-averaging was used to demonstrate 

compliance. 

Groundwater has not been sampled on the CSX property and it is up- and/or side-gradient of 

groundwater at the Drexel Facility.  Accordingly, groundwater on the CSX property is not being 

certified. 
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Drexel Additional Property 

Soil on the Drexel Additional Property is in compliance with Type 1 RRSs as shown on Figure 11.  

Accordingly, this parcel is being certified to Type 1 RRSs for soil. 

Two wells are located on the Drexel Additional Property.  Well D is the POE well and is in 

compliance with Type 1 RRSs.  Well BW-5 has had results that straddle the Residential RRS for 

EDB.  Well BW-5 will continue to be sampled for EDB.  If after a year from the submittal of this 

report concentrations at this well have not fallen below the Residential RRS, an environmental 

covenant will be placed on this parcel to prohibit the extraction of groundwater from the site for 

potable uses.  For the time being, this parcel is being certified to Type 5 RRSs for groundwater 

until such time as the groundwater meets Residential RRSs. 

As the Site (HSI ID No 10228) is in compliance with RRSs and remedial action has been 

completed, we respectfully request EPD’s concurrence and delisting of the Site from the 

Hazardous Site Inventory. 
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15-Dec-15Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder :
Project Name:

ANALYTICAL QC SUMMARY REPORT
Drexel
1511B76

Environmental Planning Specialists, Inc.

215838

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 215838MSD 11/14/2015CHLORINATED PESTICIDES  SW8081B
Units: Prep Date:Sample ID: Client ID: Run No:ug/Kg-dry 11/13/2015 3043711511A94-002BMSD

6570102

  Surr: Decachlorobiphenyl 014.80 3017.61 84.0 33.1 134 15.52 0
  Surr: Tetrachloro-m-xylene 013.57 3017.61 77.1 31.6 120 13.30 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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